Claims 



What is claimed as new and desired to be protected by Letter Patent of the United States is: 

5 1 . A demodulator for phase modulated (PM) signals comprising: 

A direct phase sampler / digitizer; 

A differencing circuit; 

A "p" deep running averager; 

A digital subtractor; 
10 A phase to amplitude converter. 

2. A demodulator as in claim 1 , wherein the direct phase digitizer provides the 
instantaneous phase of the input signal, at the time of the clock transitions. 

3. A demodulator as in claim 1 , wherein a differencing circuit generates on every clock 
cycle the phase difference in the input signal over the clock period. 

15 4. A demodulator as in claim 1 , wherein a running averager generates a running 

average of phase differences over the last "p" consecutive phase differences. 

5. A demodulator as in claim 1 , wherein a subtractor subtracts the average phase 
difference generated by the averager from the instantaneous phase difference 
calculated by the differencing circuit and generates a digital data which indicates the 

20 instantaneous phase deviation. 

6. A demodulator as in claim 1 , wherein a phase to amplitude converter converts the 
instantaneous phase deviation generated by the subtractor into an amplitude directly 
proportional to the phase deviation. 

7. A running averager as in claim 4, wherein "p" the depth of the averaging span 
25 determines the precision for the center frequency. 

8. A phase to amplitude converter as in claim 6, wherein the conversion of phase 
information into a voltage output is obtained by a sine lookup table followed by a 
digital to analog converter. 

9. A phase to amplitude converter as in claim 6, wherein the conversion of phase 

30 information into a voltage output is obtained by converting binary code presentation 

of the phase information into a Grey code followed by further processing using EXOR 

functions, bit drivers and a resistive network. 
4-Qt DELETAD A d em odu la t o r f or fr equenc y modu la ted ( F M ) s i g nals-eompfisinsE 

A dir e ct phas e s amp l e r / dig i tiz e r: 
35 A diff er e n cing c ircui t; 

A L! p" d eep running a verag e r: 

A second ct q" d ee p runn i ng ov o r o g ef 
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A digital subtr a cter; 

A phas e to amplitud e conv e rt e r. 
44^ DELETAD A d e modu l ator as in cla i m 10 . w he r ei n th e dir e ct phas e dig i tiz er prov i d e s 

th e insta n t a n e ous phas e of th e inp ut s ign a l, a t t h e tim e of th e c l ock tran si tion s. 
42t DELETAD A d e modu l ator as in cla i m 10 , wher ei n a d i ff e rencing c i rcu i t g enerate s on 

e v e ry c l ock cycl e th e phas e diff e r e nce in th o input sign al ov e r t he c l ock per i od. 
44r DELETAD A de modul a tor as i n c l aim 10, w he r ei n a run ni n g avor a g o r g e n e r at es a 

runn i ng a v e r a g e of ph a s e diff e r en c e s ov ep-tfre l a st "p'' co nsecuti ve p ha s e d i ff erenoosr 
44 t DELETAD A d e mod ula to r a s i n c lai m 10, wh e r e in a s e cQ f^-funAlf Kj a v era g ef 

genera t e s a r unning a v e rage of p hase dif f e renc e s ov er t he la st "q : ' cons e cut i v e 

p tos e di ff e r en c e s . 

DELETAD A d e modu l ator a s in c lai m 1 0 , wh e re i n a subtractor subtracts th e av e r a g e 
phas e d i ff e r e nc e g e n e ra te d by th e averager from th e i nst a nt a n e ous ph a s e d i ff e r ence 

inst a ntan e ous phas e d e v ia t i on. 

DELETAD A-defnod u lato r a s i n c lai m 10, wher ei n a phas e te-ampl fad e conv e rt ef 
conv e rts th e i n st a nt a n eo us phase d e vi a tion - ge ne r a t e d by the su b t rac te r in to an 
amplit u d e -dire ct iy pro portiona l t o the phase-dovjatioRr 
DELETAD , 




a v e r a g ing-s p a n of th e s e cond av e r a g e r d etermi n e s t he bandwidih-oWte 

d em odu l at e d sign a l outp ut 
40r DELETAD A p ha se t o ampli tu d e c onve r t e r as i n clai m 16, wh e r ei n tee-c on ve rsio n of 
phase i nformation into a voltag e output i s o b t ained by a s i n e lookup tabl e fo l low e d by a 
digital t o analog c onvert e r. 

2Qt 20» A phase to amplitude converter as in claim 6, wherein the conversion of phase 
information into a voltage output is obtained by converting binary code presentation of the 
phase information into a Grey code followed by further processing using EXOR functions, 
bit drivers and a resistive network. 
24t DELETAD A n FM or PM r e c ei v e r compr i s i ng: 

A-quadrakjr e inpu t s ig n at- g e n e rator -i 

A direc t digital ph a s e digiti z e r ; 

A d i g i t al d e modul at or. 
22, DELETAD A r e c e iv e r as in claim 21, wh erei n th e qu a d ra tur e g e n eratio^-may-be 
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23 r b DELETAD A d e modu lator as in c l a i m 21 , wherein the d i r e ct -^hase-digfeer prov i d e s 
the i nstant a n e ous phas e of th e input signa l , at th e t i m e of th e c l ock trans i tions. 

2Ar DELETAD A recei ver a s is c l aim 21, wh e r ei n th e d e m o d ulator c ontains no tuned or 
reson a nt circui ts a nd wh e r ein the operat i on of th e d e modu la t or is c ontr o l l ed b y a 
5 clock. 

into a magnitud e of voltag e or curr e nt comprising: 
EXQR Logic to co nve rt th e binary cod e into Gr e y cod e ; 
E XQR logic to g e n efate-s p e cif i c driver cod e ; 
10 A re s is t i v e n etwork t o conver t th e dr i v e cod e i nto a voltage o r c urre nt. 

2 & DELETAD A-GQwer-tef as i n c laim 2 5, wherein t he co n v e rs i on o f b i nary code- to G re y 
cod e i s obtain e d us i ng th e formula r: = p g> p ■ an d wh e r ei n G fl r e pr e s e nts a Gr e y 

n n n+i 

code-bit n and B 0 -fepr-e s e nts a binary cod e bit n. 

1 5 G ^^^i*g4^ \l=G k (D G k+t Q^Q.^^r^efe^ 

fe pr e s e nts a driv e bit 

28. (NEW) A digital demodulator for phase modulated (PM) signals wherein a digital 
input is a digital presentation of the instantaneous phase of the modulated signal. 

29. (NEW) A demodulator for phase modulated (PM) signals as in claim 1 1 comprising: 
20 A differencing circuit; 

A ct p" deep running averager; 

A digital subtractor; 

A phase to amplitude converter. 

30. (NEW) A demodulator as in claim 29, wherein a differencing circuit generates on 
25 every clock cycle the phase difference in the input signal over the clock period. 

31 . (NEW) A demodulator as in claim 29, wherein a running averager generates a 
running average of phase differences over the last "p" consecutive phase differences. 

32. (NEW) A demodulator as in claim 29, wherein a subtractor subtracts the average 
phase difference generated by the averager from the instantaneous phase difference 

30 calculated by the differencing circuit and generates a digital data which indicates the 

instantaneous phase deviation. 

33. (NEW) A demodulator as in claim 29, wherein a phase to amplitude converter 
converts the instantaneous phase deviation generated by the subtractor into an 
amplitude directly proportional to the phase deviation. 

35 34. (NEW) A running averager as in claim 31 , wherein "p" the depth of the averaging 

span determines the precision for the center freguency. 
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35. (NEW) A phase to amplitude converter as in claim 33, wherein the conversion of 
phase information into a voltage output is obtained by a sine lookup table followed by 
a digital to analog converter. 

36. (NEW) A phase to amplitude converter as in claim 33. wherein the conversion of 
phase information into a voltage output is obtained by converting binary code 
presentation of the phase information into a Grey code followed by further processing 
using EXQR functions, bit drivers and a resistive network. 
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